[Abstract] In addition to synthesizing and secreting copious amounts of pectic polymers (Young et al., 2008) , Arabidopsis thaliana seed coat epidermal cells produce small amounts of cellulose and hemicelluloses typical of secondary cell walls (Voiniciuc et al., 2015c) . These components are intricately linked and are released as a large mucilage capsule upon hydration of mature seeds. Alterations in the structure of minor mucilage components can have dramatic effects on the architecture of this gelatinous cell wall. The immunolabeling protocol described here makes it possible to visualize the distribution of specific polysaccharides in the seed mucilage capsule.
select at least one primary antibody directed against the mucilage component of interest. Note the animal host used to produce the antibody, the polysaccharide cross-reactivity, and the epitope structure for carbohydrate antigen (if known).
Example: CCRC-M30 is a mouse monoclonal antibody directed against Arabidopsis thaliana seed mucilage, and primarily binds this pectin-rich substrate from a diverse panel of 54 plant
polysaccharides (Pattathil et al., 2010) .
Note: If using the 2F4 antibody (Liners et al., 1989) (Voiniciuc and Günl, 2016 6. Add 100 µl of the fresh blocking solution using a repeater pipette.
7. Cover the plate with the lid and shake for 30 min. 2. To each sample, add 50 µl of the primary antibody diluted 1:10 in antibody solution.
Note: Prepare a fresh master mix containing 5 µl of CCRC-M30 antibody plus 45 µl of antibody solution per sample. This dilution works well for most antibodies tested.
3. Cover the 24-well plate with the lid and shake for 90 min.
Remove the 50 µl of primary antibody solution with a 200 µl pipette.

Note: Change tips if using two or more primary antibodies on one plate.
5. Add 300 µl of PBS to each well using a repeater pipette.
6. Gently mix seeds in the PBS wash solution by manually shaking the plate twice. Discard the wash solution using a plastic Pasteur pipette, without removing seeds. 2. Shake the 24-well plate, covered with the lid and wrapped in aluminum foil, for 90 min.
3. Remove the 100 µl of secondary antibody solution with a 200 µl pipette.
Note: Change tips if using different secondary antibodies on one plate.
4. Add 300 µl of PBS to each well using a repeater pipette.
5. Gently mix seeds in the PBS wash solution by manually shaking the plate twice. Discard the wash solution using a plastic Pasteur pipette, without removing seeds.
6. Perform four additional PBS washes by repeating steps D4 and D5. 2. To each well, add 300 µl of fresh 0.01% (w/v) Pontamine S4B in 50 mM NaCl.
3. Shake the 24-well plate, covered with the lid and wrapped in aluminum foil, for 30 min.
4. Remove the S4B solution with a plastic Pasteur pipette.
5. Add 300 µl of water to each well using a repeater pipette.
6. Gently mix seeds with the water by manually shaking the plate twice. Discard the wash solution using a plastic Pasteur pipette, without removing seeds.
7. Perform two additional water washes by repeating steps E5 and E6.
8. The seeds are ready to image and can be transferred to a glass slide (one per sample) using a plastic Pasteur pipette or a 1,000 µl pipette.
9. A cover slip glass (thickness No. 1.5H) is placed over each drop containing seeds, and additional water is added (if necessary). If samples will be stored for more than 60 min, the cover slips should be sealed to glass slides with nail polish to limit evaporation. Single optical sections of three different seeds imaged using identical acquisition parameters
